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1. INTRODUCTION
Urban freight 

transport 
(externalities)

Positive

Economic 
development

Negative

Congestion

Noise

Pollution

Others…

Some strategies to 
mitigate negative 

externalities

Time windows

Weight and size 
restrictions

Cargo Bikes

Electric vehicles

Traffic Ban



2. WHAT IS THE PURPOSE OF THIS 
INVESTIGATION?

To estimate econometric 
models that allow predicting 
the generation of last mile 

deliveries in a metropolitan 
area

How?

The regression models that 
are able to represent the 

trips

The last mile deliveries

The market areas 

Data from of the
freight origin-

destination survey
and traffic counts



3. MODELLING APROACH

The Market Area can be defined according
to transport costs, and represent them with
a node that can be a reference point, so
that the transport costs of a product
between the distribution center and the
consumer can be determined .

Market Areas



4. VARIABLES
Slope



4. VARIABLES

DISTANCE



4. VARIABLES
DIMENSIONS



4. VARIABLES
WEIGHT



4. VARIABLES

TYPES



5. CASE STUDY: MEDELLIN, COLOMBIA



5. CASE STUDY: MEDELLIN, COLOMBIA
March 2017

Environmental red alert was declared

Source: Alcaldía de Medellin (2017)



THE USE OF CARGO BIKES: Freight Trips
The use of the bicycle as a mode of transport of cargo is poor used in different cities, 
For the city of Medellin:  about 5% of the freight trips are transported by bicycle
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THE USE OF CARGO BIKES: Cargo (Tons)
The use of the bicycle as a mode of transport of cargo is poor used in different cities.
For the city of Medellin: about 4% of the cargo (tons) is transported by bicycle

 -

 5.0

 10.0

 15.0

 20.0

 25.0

0.0

2000000.0

4000000.0

6000000.0

8000000.0

10000000.0

12000000.0

14000000.0

16000000.0

Carga/día (Kg) Carga/día (%)

C
ar

ga
/d

ía
 (

%
)

C
ar

ga
/d

ía
 (

kg
)



THE USE OF CARGO BIKES



THE USE OF CARGO BIKES

Matriz  Viajes  día 1001 1002 1003 1004 1005 1006 1007 1008 1009 1010 1011 1012 1013 1014 1015 1016 1050 1060 1070 1080 1090 2100 2200 2300 2400 2500 2600 2700 2800 2900 0100

O r i ge n/Destino

Medellín C1  : 

POPULAR

Medellín C2  : 

SANTA CRUZ

Medellín C3  : 

MANRIQUE

Medellín C4  : 

ARANJUEZ

Medellín C5  : 

CASTILLA

Medellín C6  : 
12 DE 
OCTUBRE

Medellín C7  : 

ROBLEDO

Medellín C8  : 
VILLAH ERMOS
A

Medellín C9  : 

BUENOS AIRES

Medellín C10 : 

CANDELARIA

Medellín C11 : 

LAURELES

Medellín C12 : 

LA AMERICA

Medellín C13 : 

SAN JAVIER

Medellín C14 : 

EL POBLADO

Medellín C15 : 

G UAYABAL

Medellín C16 : 

BELEN

Medellín Cgto 

DE PALMITAS

Medellín Cgto 
DE SAN 
CRISTOBAL

Medellín Cgto 

DE ALTAVISTA

Medellín Cgto 
DE SAN 
ANTONIO DE 
PRADO

Medellín Cgto 
DE SANTA 
ELENA Bello Copacabana G irardota Barbosa Itagui Envigado Sabaneta La Estrella Caldas

Norte de 

Antioquia

1001 Medellín C1  : POPULAR 373,049437 2,55683872 0 0 8,00064556 0 45,3980781 0 0 8,25666066 2,51805207 0 7,73787189 32,007032 0 0 0 0 0 0 0 0 0 0 0 0 0 4,99589246 6,56601214 5,42564037 2,5077421

1002 Medellín C2  : SANTA CRUZ 0 419,034796 0 0 29,3243229 0 10,9037083 0 0 75,4090921 0 3,97062212 3,3180701 0 0 0 0 0 0 0 0 13,3556188 0 0 0 0 0 38,2063379 2,76310588 4,66520838 0

1003 Medellín C3  : MANRIQUE 6,34311236 17,450278 876,184746 178,270169 11,046149 3,37115411 0 1,21362409 0 58,8227506 35,2646899 0 3,1253539 37,7942399 6,42763687 19,3059192 0 2,45367613 0 0 0 15,8379832 3,19474081 0 0 30,9683372 5,44520998 1,19405846 0 7,44918691 0

1004 Medellín C4  : ARANJUEZ 0,6381308 0 735,984476 3493,39235 32,2186604 12,7469871 3,44485291 42,0973232 43,1701162 490,864578 126,924599 65,8569198 12,5014156 11,4607767 56,3828536 23,8551498 0 8,65387651 0 5,21157299 0 33,0518598 25,8490194 49,1135437 0 73,3264296 8,9867276 12,4392024 24,0681065 45,530466 4,20973232

1005 Medellín C5  : CASTILLA 301,059048 37,7878123 96,1336094 207,644869 2195,95617 486,453494 135,691263 302,106051 336,444817 2258,28496 319,236515 127,255104 117,230302 634,703921 140,78083 133,128522 3,68433048 10,8522403 37,4441133 125,369405 17,0156556 1238,93225 122,029378 133,461271 38,7071727 963,456401 1066,4059 627,334604 316,912966 102,230678 12,8997092

1006 Medellín C6  : 12 DE OCTUBRE 0 0 1,84102483 16,1331158 32,1430126 666,270527 21,3398464 0 0 107,86973 0 0 13,3195658 6,58381185 14,4843861 3,75682751 0,92108262 0 0 0 2,13600783 0 17,7816797 6,74230822 5,40523835 0 44,7476486 0 5,03572261 1,35164175 0

1007 Medellín C7  : ROBLEDO 5,39717729 6,1986333 15,548138 52,9816369 132,883427 36,1451812 2468,3899 57,0944425 49,953619 581,985895 834,318733 189,382659 33,699175 104,868689 35,5249788 72,5763241 0 8,7401615 0 6,04517013 2,13600783 103,895748 104,298366 38,9291888 14,8451142 44,5678641 254,246858 62,6396834 40,4881626 64,9139192 0

1008 Medellín C8  : VILLAH ERMOSA 0 0 6,95985275 0,71817918 36,1735227 19,4892953 1,43635835 1642,97836 43,0907506 135,491989 28,7988685 1,25364332 7,73787189 20,4769912 38,9495281 51,1924781 0 0 0 0 0 125,851193 9,58193638 0 21,5453753 69,0340479 11,6916779 57,4543342 30,094739 1,42500087 0

1009 Medellín C9  : BUENOS AIRES 0 0 3,68204966 5,39125344 8,08688016 52,717462 0 17,7764154 252,121128 217,858431 100,620812 0 3,61879319 143,630543 6,41010262 48,0538105 0 0 0 0 2,13600783 38,4146186 14,5455776 5,37297603 0 29,6661314 35,190692 14,5922152 6,21698823 1,76061883 0

1010 Medellín C10 : CANDELARIA 517,264417 353,279981 463,970937 1165,15119 1157,56803 896,373524 932,341827 461,858212 1421,16518 17080,4421 2922,81444 858,548195 449,167142 3168,40559 1526,73758 1838,43473 14,9719373 174,375836 89,1812593 294,090103 53,0562622 2373,51231 353,083683 248,606357 256,717406 2871,33481 2195,04528 617,137483 312,287194 214,835197 140,115646

1011 Medellín C11 : LAURELES 4,46554364 23,3093389 130,97371 224,601199 165,279303 82,5934693 162,540294 49,8567204 37,8286213 1951,46224 3173,26855 127,264591 121,404727 1584,68397 305,992227 154,965993 0 0 0 13,4245199 20,1113791 743,392244 30,3649776 27,6907207 8,05414449 545,916483 563,755345 357,670238 73,2430574 9,72008313 0

1012 Medellín C12 : LA AMERICA 1,85841602 0 11,7463219 53,0714076 41,1471266 27,4251102 25,0516603 0 25,8990536 188,909296 620,574043 1602,91437 90,9593713 88,2756654 45,5829911 359,048672 0 0 0 0 0 60,0661093 10,7250545 2,36662764 4,40972805 58,8563276 97,8775931 56,3001597 14,2887173 4,88278289 0

1013 Medellín C13 : SAN JAVIER 0 9,83306995 3,68204966 0 0,97855254 0 66,7439117 0 0 59,4824732 110,925561 37,2243116 655,226258 47,2427999 3,59885049 20,8190858 0 5,76925101 0 0 4,81506849 0 2,84092945 0 0 2,98086785 0 18,5298708 0 0 0

1014 Medellín C14 : EL POBLADO 19,0027648 4,65654058 32,3246495 42,7339383 618,785181 96,5793563 162,428221 49,1579456 157,101082 1343,54771 2267,77837 147,551952 12,8013329 5305,99598 773,647487 813,682152 0 12,0156072 26,7921013 4,79921967 58,0243467 698,833061 42,0586576 83,0070582 76,3310544 246,016458 636,086694 503,497924 173,675295 30,2729993 2,93448126

1015 Medellín C15 : G UAYABAL 179,519859 50,8219936 47,0026165 253,327916 516,639336 103,675058 96,3983323 265,302275 192,057456 2166,58219 707,050138 143,480751 123,871858 1601,44058 2210,44774 304,639287 0 19,9428288 9,45603577 66,4955344 6,40802348 572,714079 181,759314 53,6004055 75,1536419 765,590482 463,518856 372,019343 135,231414 225,353925 0

1016 Medellín C16 : BELEN 3,17155618 9,83306995 26,9919729 37,8456764 30,1245793 5,34629766 48,0580429 24,4651068 62,6456949 997,294289 303,72658 133,767625 10,4855593 548,318488 113,508978 1504,61466 0 13,7666849 3,19672131 0 7,72236766 28,5121968 45,0226963 0,49923971 4,42413798 60,4907788 269,968096 2,49308909 39,994538 8,35193558 0

2018 Freight Origin-Destination Survey



SURVEYS

Surveys are being carried out with Rappi, Servientrega and MedeBike transporters to 
know the characteristics of the routes. Moreover, the idea is to also know the volume
and weight of the goods transported to be able to include the different variables in 
the models.



PRELIMINARY RESULTS

Bike features (MedeBike)

Average
cargo 

capacity
120 kg

6 owned
vehicles

Cost
greater

than
$1,455 

USD 

Assisted
pedaling: 

Power
750 W

Travel characteristics

•Average travel distance 30 km
•10 da ily deliveries

•Res idential areas
Rappi

•Average travel distance 25 km
•60 da ily deliveries

•Comercial areas
MedeBike

Bike features (Rappi)

Averag
e cargo 
capacit
y 18,5 

kg

90,6 % 
owned
vehicles

81,3 % 
Cost
less
than
$145 
USD  

100 % 
Mechani

cal
pedaling



7. CONCLUSIONS AND RECOMMENDATIONS

• This study will allow to conclude if the use of the bicycle as a
mode of transport of goods is an applicable alternative for
the city of Medellin, identifying the areas and the optimal
distances to implement the distribution or collection of cargo
in the last mile

• The need to estimate models to represent the delivery of
goods through a project that promotes sustainable
development through the use of the cargo bicycle as a mode
of transport could be beneficial for many cities in the country
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